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<g) Disposable cartridge for use In beverage extracting and dispensing machines. 

© A disposable cartridge comprises a substantially rigid envel- 
ope (10) of plastics material which contains a dose of water- 
soluble granular, powdery or similar particulate matter adapted to 
produce a beverage by brewing with hot water. The envelope (1 0) 
has an Inlet endwall (30) with one (44) or more water inlet through 
holes close to, and radially Inside a peripheral region (34) thereof, 
the Inlet endwall (30) being otherwise imperforate. The envelope 
. (10) has an opposite outlet endwall (16) which has, within the 
envelope (1 0), a substantially axial tubular appendage (22) which 
d extends from the inner face of the outlet wan (18) towards the inlet 
4* wan (30) and which defines a beverage outlet conduit (24) with an 
^ intake orifice (2$) near the inlet wall and an outflow orifice (28) in 
_ the outer (ace of the outlet wall (18). 
j£ (Rgure2) 
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"Disposable cartridge for use in beverage extracting 
and dispensing machines" . 

This invention relates to disposable cartridges for use 
in beverage extracting and dispensing machines. 

More particularly, the invention relates to a dispos- 
5 able cartridge comprising a substantially rigid envel- 
ope of plastics material which contains a dose of 
water-soluble granular, powdery or similar particulate 
matter adapted to produce a beverage by brewing with 
hot water, wherein the envelope consists of a substan- 

10 tially cylindrical hollow body having an imperforate 
sidewall, a perforate inlet endwall and an opposite 
perforate outlet endwall, the inlet endwall being 
adapted to be sealingly engaged, on a peripheral region 
thereof, by an infeed element of a brfewing machine , which 

15 element has means from which hot water under pressure can 
be flowed onto and through said inlet wall and into the 
envelope, and the outlet endwall being adapted to be 
engaged by an opposite drain element of the brewing 
machine, which element has means through which the 

20 beverage flowing out from the envelope through its out- 
let wall can be dispensed. 

Disposable cartridges of the above-said kind are known 
for example from German Patent Specification No. 
25 1,196,131. Another cartridge of this kind, made of 
plastics material, is also disclosed in European Patent 
Application No. 0041931. 
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In the known cartridges the inlet endwall has an array 
of a multitude of perforations or holes, or a grid-like 
structure to allow hot water under pressure to flow in- 
to the envelope and allow the beverage to flow from the 
5 envelope practically all over the respective endwalls. 

Known cartridges of this kind are quite suitable in the 
case of granular or particulate matters, such as ground 
coffee, from which aromatic beverages are obtained by 

10 a percolation or infusion process in which hot water 
dissolves essential oils which are contained in the 
particles, while the particles themselves remain un- 
dissolved. During the percolation or infusion the hot 
water flows through a myriad of meanders or very res- 

15 tricted and tortuous paths. The efficiency of the pro- 
cess is favoured by the fact that the water flow 
through the matter takes place at relatively low velo- 
cities notwithstanding the high pressure difference 
across the cartridge. The efficiency remains high from 

20 the beginning to the end of the process, due to the 
fact that the meander network is not destroyed by dis- 
solution or removal of the particles. 

However, known cartridges of the above kind are not 
25 very suitable in the case of freeze-dried or other 
water-soluble products, such as freeze-dried tea, 
coffee, broth, etc.. In this case, when hot water un- 
der pressure rushes into the cartridge through the 
numerous .Apertures or holes in its inlet wall, it forms 
30 corresponding water jets which are directed to the 
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opposite endwall. The jets mainly dissolve the par- 
ticles they meet in front of them and may "pierce" pre- 
ferential channels in the product. It may happen that 
the water jets find their way, through the channels, 
5 to the opposite outlet endwall without having penetrat- 
ed and thus dissolved the particles around the chan- 
nels. This may result in a poor beverage due to the 
fact that a proportion of the product may remain in the 
cartridge at the end of the brewing cycle, 

10 

The invention has for its object to provide a cartridge 
of the above-said kind, by which the above drawbacks 
are avoided, 

15 According to the invention this object is attained by 
a cartridge of the above-said kind, characterised in 
that said inlet wall has one or more water inlet 
through holes close to, and radially inside said peri- 
pheral region thereof, said inlet endwall being other- 

20 wise imperforate, and said outlet wall has, within the 
envelope, a substantially axial tubular appendage which 
extends from the inner face of the outlet wall towards 
the inlet wall and which defines a beverage outlet con- 
duit having an intake orifice near the inlet wall and 

25 an outflow orifice in the outer face of the outlet 
wall . 

In a cartridge according to the invention, the hot 
water under pressure which rushes into the envelope 
30 through the or each peripheral inlet hole forms a water 
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jet which, even if it reaches the opposite endwall, is 
not allowed to immediately flow out of the cartridge, 
since the . latter endwall is imperforate. The water 
stream is thus reflected back in the envelope and has 
5 to follow a relatively long path before it reaches the 
orifice of the outlet conduit. In practice, the or 
each water jet is ruptured when or before it reaches 
the opposite endwall and widely diffuses in the enve- 
lope. As a result, all the water-soluble matter con- 
10 tained in the envelope is easily removed and dissolved 
by the hot water in its path towards the outlet con- 
duit. 

Preferably, said or each said inlet through hole has. an 
15 axis which lies in a chordal plane of the envelope and 
which makes an angle of less than 45° with respect to 
a diametral plane of the envelope, said diametral plane 
being substantially normal to said chordal plane. 

20 Thus, the water jet which rushes into the envelope 
forms a centripetal whirl with a consequent beneficial 
increase of the length of the water path. Moreover, 
the centripetal whirling stream exerts a stirring ef- 
fect which contributes to thoroughly mix blends of 

25 powdery or granular matter, such as blends of powdered 
cocoa and powdered milk for the preparing of hot choco- 
late beverage. 

A preferred embodiment of the invention will now be 
30 described " with reference to the attached drawings. 
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In the drawings: 

Figure 1 is a perspective view of a disposable cart- 
ridge according to the preferred embodiment, 

5 

Figure 2 is a diametral cross-sectional view taken 
along the line II-II of Figure 1, 

Figure 3 is a plan view from below of a lid part of the 
10 cartridge of Figures 1 and 2, and 

Figure 4 is a fragmentary cross-sectional view in an 
enlarged scale, taken along the line IV-IV of Figure 2. 

15 Referring now to Figures 1 and 2, a disposable cart- 
ridge is shown which comprises a hollow body or enve- 
lope, generally indicated by 10. The hollow body 10 
has a substantially cylindrical shape. In the embodi- 
ment shown, the hollow body has a flattened round shape 

20 and is adapted to contain an individual dose of a 
water-soluble granular, powdery or particulate matter 
adapted to produce a single glass or cup of beverage. 
However, the envelope 10 could contain an amount of 
water-soluble matter adapted to produce more than one 

25 glass or cup of beverage at the same time. 

The hollow body 10 comprises a cup part, generally in- 
dicated by 12, and a lid part, generally indicated by 
14. Both the parts 12, 14 are economically made of a 
30 substantially rigid plastics material adapted for use 
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with foodstuffs. 

The cup portion 12 has a substantially cylindrical im- 
perforate sidewall 16 which constitutes the sidewall of 
the envelope 10, and a slightly outwardly concave bot- 
tom wall 18 which constitutes an outlet endwall of the 
envelope 10. The bottom wall 18 is bordered by a lon- 
gitudinally projecting annular rib 20, whose function 
will be explained below. 

The bottom wall 18 has an integral tubular appendage 
22. The tubular appendage 22 extends in the envelope 
10 close to, or along it8 centerline, from the inner face 
of the bottom wall 18 to a point near the inner face of 
the lid part 14. 

The appendage 22 has an axial outlet conduit 24 there- 
in. The conduit 24 has an intake orifice 26 at the 
free end of the appendage 22 and an outflow orifice 28 
on the outer face of the bottom wall 18. 

The bottom wall 18 is imperforate, except for the out- 
flow orifice 28. 

Referring now to Figures 1 to 3, the lid part 14 has a 
circular flat wall 30 which constitutes an inlet end- 
wall of the envelope 10. The outer face of the flat 
wall 30 is bordered by a peripheral annular flange 32 
having a raised annular portion or rib 34 whose purpose 
will be better explained below. The lid part also in- 
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eludes a peripheral skirt 36, formed integral there- 
with. The skirt 36 is sealingly fitted into the side- 
wall 16 of the cup part 12. 

« - — «. . . 

5 The annular flange 32 of the lid part 14 snugly rests 
on a corresponding annular flange 38 integrally formed 
with the upper edge of the sidewall 16 of the cup part 
12. 

10 A network of reinforcing ribs 40 is formed on the inner 
face of the flat wall 30 to increase the rigidity of 
the wall 30. 

The skirt 36 of the lid part 14 has a thickened peri- 
ls pheral portion in the form of a boss 42 of substantial- 
ly half-cylindrical cross section on the radially inner 
surface of the skirt 34. 

The boss 42 has formed therein a bore or conduit 44 t as 
20 better shown in Figure 4. The bore 44 has an intake 
orifice 46 which opens in the outer face of the inlet 
endwall 30 f close to the annular rib 32 and radially 
inside with respect to the latter. The bore 44 ends in 
the inner space of the envelope 10 with an outflow ori- 
25 fice 48 which is situated at a slightly lower level 
with respect to the intake orifice 26 of the outlet 
conduit 22. 

The axis X (Figure 4) of the bore 44 lies in a chordal 
30 plane indicated by the dash-and-dot line P in Figure 
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3. In this plane P f the axis X of the bore 44 makes an 
angle cC (Figure 4) with a diametral plane indicated 
by the dash-and-dot line 0 in Figure 3. The plane P is 
substantially normal to the plane Q. 

5 

The angle is of less than 45° and preferably has 

a value of 5 to 15° . 

A cartridge as described and shown is adapted to be 
10 used in a beverage extracting and dispensing machine 
such as that of European Patent Application No,004l931. 

A cartridge for the use in such machine and destined to 

contain an individual dose of product such as freeze- 

15 dried tea for preparing an individual cup of tea may 

3 

have an inner volume of about 16 to 17 cm , an inner 
diameter of about 33 mm and a single inlet hole 44 at 
a distance of about 14.5 mm from the centre line of the 
envelope 10 and making an angle of 9°. A suitable 

20 diameter of the inlet hole or bore 44 in this case has 
been found to be of about 0.8 mm to receive an inflow 
of hot water at a temperature of 80-90°C under a pres- 
sure of about 8 to 9 bar. The cross-sectional area of 
the outlet conduit 24 is not critical, but in any case 

25 it should have a diameter greater than that of the in- 
let hole 44. 

i 

Machines Jjif the above kind have a lower plate or a si- 
milar elejm^nt on which the cartridge may be rested with 
30 its lowe^lffiill or better with its sealing rib 20. The 
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machine has an upper brewing head with a movable clamp- 
ing plate or similar element which may be lowered to 
firmly engage the upper endwall or better the annular 
rib 34 of the cartridge. When the cartridge is clamped 
5 between the lower and upper plates of the machine, the 
ribs 20, 34 are in sealing engagement with the res- 
pective plates. 

The upper plate has an orifice or other means through 
10 which hot water under pressure can be rushed onto the 
inlet wall 30. The hot water then rushes into the en- 
velope 10 through the inlet bore or conduit 44. 

The hot water introduced into the envelope 10 has then 
15 to find its way to the intake orifice 26 of the outlet 
conduit 24. The path which the hot water stream has to 
follow within the envelope 10 is rather long and in any 
case it is not a direct path, since the outflow orifice 
48 of the inlet conduit 44 is located relatively far 
20 from the intake orifice 26 of the outlet conduit 24. 

Due to the inclination of the inlet conduit 44, the 
water jet which rushes into the envelope 10 therefrom 
has a tangential component. The water stream is thus 
25 compelled to whirl in the envelope 10, that is to make 
a great deal of revolutions before it reaches the ori- 
fice 26. In this manner the water stream is able to 
dissolve and "wash away 11 all the soluble matter con- 
tained in the envelope 10. 
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The beverage so obtained discharges through the outflow 
conduit 24. The lower plate of the brewing machine has 
an outlet conduit or other outlet means to dispense the 
beverage from the region bounded by the sealing rib 20 
5 between the lower or outlet wall 18 and the correspond- 
ing face of the plate. 

The invention shall not be deemed as restricted to the 
embodiment shown. The inlet endwall of the envelope 
10 could have more than one inlet through hole close to 
its peripheral region although the provision of a 
single through hole as shown in 44 seems to be prefer- 
able. The plurality of through holes should be prefer- 
ably distributed in a regular manner along the peri- 
ls phery of the inlet wall. 
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CLAIMS: 

1. A disposable cartridge comprising a substantially 
rigid envelope (10) of plastics material which contains 
a dose of water-soluble granular, powdery or similar 
particulate matter adapted to produce a beverage by brewing 
5 with hot water, wherein the envelope (10) consists of a 
substantially cylindrical hollow body having an imper- 
forate sidewall (16), a perforate inlet endwall (30) 
and an opposite perforate outlet endwall (iQ, the in- 
let endwall (30) being adapted to be sealingly engaged, 
10 on a peripheral region (34) thereof, by an infeed ele- 
ment of a brewing machine, which element has means from 
which hot water under pressure can be flowed onto and 
through said inlet wall (30) and into the envelope 
(10), and the outlet endwall (18) being adapted to be 
15 engaged by an opposite drain element of the brewing 
machine, which element has means through which the 
beverage flowing out from the envelope (10) through its 
outlet wall (18) can be dispensed, characterised in 
that said inlet wall (30) has one (44) or more water 
20 inlet through holes close to, and radially inside said 
peripheral region (34) thereof, said inlet endwall (30) 
being otherwise imperforate, and said outlet wall (18) 
has, within the envelope (10), a substantially axial 
tubular appendage (22) which extends from the inner 
25 face of the outlet wall (18) towards the inlet wall 
(30) and which defines a beverage outlet conduit (24) 
having an intake orifice (26) near the inlet wall (30) 
and an outflow orifice (28) in the outer face of the 
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outlet wall (18). 

2. A disposable cartridge according to Claim 1, 
characterised in that said inlet through hole (44) has 
an axis (X) which lies in a chordal plane (P) of the 
envelope (10) and which makes an angle ( cK ) of less 
than 45° with respect to a diametral plane (Q) of said 
envelope (10), said diametral plane (Q) being substan- 
tially normal to said chordal plane (P). 

3. A cartridge according to Claim 1 or Claim 2, 
characterised in that said angle ( Ct ) i s in the range 
of 5 to 15°. 

4. A disposable cartridge according to any of Claims 
1 to 3, characterised in that said inlet endwall (30) 
has at least one thickened peripheral portion (42) and 
said or each said inlet through hole is an elongated 
bore or conduit (44) extending, through said thickened 
portion (42). 

5. A disposable cartridge according to any of Claims 
1 to 4, characterised in that the envelope (10) com- 
prises a cup part (10) including said sidewall (16) and 
said outlet endwall (18), and a lid part (14) including 
said inlet endwall (30) and having a peripheral skirt 
(36) which is sealingly fitted into said sidewall (16). 

6. A disposable cartridge according to Claim 5, 
characterised in that said peripheral skirt of said lid 
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part (14) has at least an integral boss (42) on the 
radially inner surface thereof and said inlet through 
hole is an elongated bore or conduit (44), extending 
through said boss (42). 
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